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ABSTRACT 



A universal serial bus (USB) hub having a plurality of input 
power sources receives power through, an upstream cable or 
from a local power source unit, and uses it for internal power 
consumption in the USB hub and for distribution to other 
USB functions through at least one downstream port. The 
hub includes a power source interface for inputting both bus 
power provided through the upstream cable and self-power 
generated by the local power source unit. Whether or not 
self-power is to be supplied is determined based on whether 
or not a user connects an additional power source cable to 
the USB hub. Thus, it is not necessary for the user to 
purchase a bus power USB hub or a self-power USB hub 
separately. The user can easily select a power source supply 
method which would fit his needs by simply adding a power 
source cable for self -power. 

26 Claims, 4 Drawing Sheets 
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UNIVERSAL SERIAL BUS (USB) HUB SUMMARY OF THE INVENTION 

HAVING A PLURALITY OF INPUT POWER A . . , ftU . . - A 1imt . ^ 

SOURCES object of the present invention is to provide a USB hub 

having a plurality of input power supplies. A user can simply 

CLAIM OF PRIORITY 5 su PPty» f° r his use, self -power generated at a local power 

supply unit upon necessity. Bus power, inputted through an 

This application makes reference to, incorporates the upstream cable, can also be selected by the user by simply 

same herein, and claims all benefits accruing under 35 connecting a cable thereto without an additional switch 

U.S.C. §119 from applications for A USB HUB HAVING A oper ation. Thus, the power supply method is determined by 

PLURALITY OF INPUT POWER SOURCES earlier filed th e user and not by the manufacturer, 

in the Korean Industrial Property Office on Jan. 16, 1998, 10 Iq ofder tQ ^ ^ ^ ^ ed 

and there duly assigned Sen No. 98/1261. „„„ , . , . , ... c . J ' r ™ 

J * USB hub having a plurality of input power sources, rhe 

BACKGROUND OF THE INVENTION USB hub receives power through an upstream cable or from 

a local power source unit and uses it as an internal con- 

1. Technical Field j5 sumpt ion power source of the USB hub, and also can 
The present invention relates, in general, to a universal distribute it to other USB functions through each down- 
serial bus (USB) hub, and more particularly to a USB hub stream port. A power source interface is provided for input- 
having a plurality of input power sources which are capable ting both bus power provided through an upstream cable and 
of using bus power or self-power as power for the USB hub self-power generated by a local power source unit. Whether 
in accordance with a user's selection. 2Q 0 r not self-power will be supplied is determined according 

2. Related Art to whether a user connects an additional power source cable 
The term "USB" relates to a standard for a universal-type to the USB hub. 

serial bus. In order to facilitate connections between an Additional advantages, objects and other features of the 

existing personal computer and peripheral equipment, and in invention will be set forth in part in the description which 

order to cope with a future multi-media environment, such 25 follows and in part will become apparent to those having 

companies as Intel, Microsoft, Compaq and NEC developed ordinary skill in the art upon examination of the following 

a common spec in which transmission speed reaches, at a or may be learned from practice of the invention. The object 

maximum, 12 Mbps. and advantages of the invention may be realized and attained 

The term "USB hub" signifies hardware that serves as a as particularly pointed out in the appended claims, 

medium for connecting peripheral equipment (a maximum 30 

of 127 in number) to a single personal computer in accor- BRIEF DESCRIPTION OF THE DRAWINGS 

dance with a USB standard. It provides both data and power A more complete appr eciation of the invention, and many 

distribution. of the atten d ail t advantages thereof, will be readily apparent 

The cable connection topology of the USB has a con- as tne same becomes better understood by reference to the 

struction which amounts to branching through the USB hub. 35 following detailed description when considered in conjunc- 

At the lower part of the USB hub, it is possible to connect t i on ^th the accompanying drawings in which like refer- 

a function or another USB hub, resulting in a multi-star type ence symD ols indicate the same or similar components, 

topology. wherein: 

As to the topology described above, a main body of the FIG x fe a schematic block diagram illustrating one 

personal computer having a root hub is placed at the embodiment of a bus power USB hub; 

uppermost part thereof, and a hub controller provided in the - . , L1 , ... A 4 . 

• • j r i_ 1 -j * FIG. 2 is a schematic block diagram illustrating one 

main body of the personal computer provides commumca- ... t - „ PI , , ® 0 

, ' Iir J, , r r embodiment of a self-power USB hub; 

tion between USB hubs. r 

The USB hub functions to carry out its internal function A< 3 » % * lock dii fT Htalratiiig ° ne 

. , , * * j * *t_ u u a c ♦ • 45 embodiment of a USB hub having a plurality of input power 

or to distribute power supplied to other hubs and functions , - , 

. j » *i_ i 1 tl ,l non u u • 1- j sources in accordance with the present invention: and 

connected at the lower part. Thus, the USB hub is supplied 1 ' 

with bus power Vbus (upstream power from an upper hub) FIG - 4 ^ a circuil diagram illustrating one embodiment of 

through a USB cable, or is supplied with self-power Vself a P ower source interface of FIG. 3. 

from a local power supply unit (an additional independent 

power supply unit) through a power cable. 

Hereinafter, the above-described USB hub supplied with 

bus power is termed a "bus power USB hub", and the USB A preferred embodiment of the present invention will now 

hub supplied with self-power is termed a "self-power USB be described with reference to the accompanying drawings, 

hub". 5S FIG. 1 is a block diagram Illustrating an embodiment of 

As described in more detail below, under certain a bus power USB hub. 
conditions, a user needs a bus power USB hub. Under other As shown in FIG. 1, the bus power USB hub 100 includes 
conditions, a self-power USB hub is needed or will suffice. a hub controller 110 performing data transmission between 
Whether or not the user is able to obtain one type of USB an upstream data port and a downstream data port, perform - 
hub or the other is sometimes dependent on which type is 60 ing data exchange with internal function 130, and control- 
manufactured and/or provided by the manufacturer, h n g power distribution; an internal function 130 controlled 

Thus, there is a need for a USB hub having a plurality of as to turn -on/turn -off by the hub controller 110, and having 

power sources, wherein the user can conveniently select the a predetermined USB function by exchanging data with the 

power source between a local power source or an upstream hub controller 110; a regulator 120 for supplying power to 

cable, and can use the selected power source for internal 65 the bub controller 110, which is actuated at a voltage lower 

power requirements or for distribution of power to other than an input upstream bus power Vbus and the internal 

USB functions. function 130; and a switch 140 for supplying the upstream 



50 DETAILED DESCRIPTION OF THE 

INVENTION 
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bus power Vbus, inputted in accordance with an on/off 
control signal of the bub controller 110, to the downstream 
port. 

The operation of the power distribution function of the 
bus power USB hub 100, as constructed above, will now be 
described. 

The upstream bus power Vbus applied to the USB hub 
100 is transmitted to the downstream port through the switch 
140, which is on/off controlled by the hub controller 110. 
The upstream bus power Vbus normally supplies power for 
driving a 3.3V-rated hub controller 110 and the internal 
function 130 through the regulator 120, which steps down 
5 V bus power to 3.3V bus power. 

The bus power USB hub 100 has such a standard that it 
receives 5 V, 500 mA bus power Vbus through the upstream 
cable, and supports 5 V, 100 MA power for each downstream 
port. 

FIG. 2 is a block diagram illustrating an embodiment of 
the self-power USB hub. As shown in FIG. 2, the self-power 
USB hub 200 includes a hub controller 210 for performing 
data transmission between an upstream data port and a 
downstream data port, performing data exchange with inter- 
nal function 230, and controlling power distribution; an 
internal function 230 controlled as to turn-on/turn-off by the 
hub controller 210, and having a predetermined USB func- 
tion by exchanging data with the hub controller 210; a local 
power supply unit 300 supplying power to the self-power 
USB hub 200; a regulator 220 supplying power to the hub 
controller 210 which is actuated at a voltage lower than the 
self- power Vself inputted from the local power supply unit 
300, and supplying power to the internal function 230; and 
first and second current limit circuits 240 and 250, 
respectively, for supplying self-power, inputted in accor- 
dance with the On/Off control signal from the hub controller 
210 to the downstream port. Operation of the power distri- 
bution function of the self-power USB hub 200, as con- 
structed above, will now be described. 

The self -power Vself supplied by the local power supply 
unit 300 to the USB hub 200 is transmitted to the down- 
stream port through the current limit circuits 240 and 250, 
which are on/off controlled by the hub controller 210. 

The local power supply unit 300 is an external indepen- 
dent power supply unit of the USB hub 200, and the power 
generated by the local power supply unit 300 is applied to 
the USB hub 200 through an additional power cable rather 
than a USB cable. 

The current limit circuits 240 and 250 are necessary to 
protect functions connected to the downstream port by 
supplying a constant current to the downstream port because 
the current supplied by the self-power Vself from local 
power supply 300 may flow at a few amperes (A). 

The self-power Vself is normally supplied as power for 
driving a 3.3V-rated hub controller 210 and the internal 
function 230 through the regulator 220, which steps down 
5V self-power Vself to 3.3V self-power. 

The self-power USB hub 200 has such a standard that it 
receives 5 V, 3,5 A self-power Vself through a normal power 
cable and supports 5 V, 500 mA power for each downstream 
port. 

As to the bus power USB hub 100 or self-power USB hub 
200, having the respective constructions described above, a 
producer of the USB hub selects one of two types of hubs for 
production. As a result, the consumer is limited as to what 
he or she may select to fit his or her use. 

Moreover, when a user selects one of the two types of 
hubs but wants to use the USB hub, problems in the power 
rating for each type of hub occur. 



53,329 Bl 

4 

That is, the bus power USB hub 100 is not able to use 
peripheral equipment having a high power consumption 
(such as a digital camera). In addition, when the self-power 
USB hub 200 is used, a power cable and local power source 
5 unit 300 are needed, which is very inconvenient. The latter 
are needed for peripheral equipment, such as mouse or key 
board, which have a low power consumption requirement. 
Such a requirement can be covered amply by the bus power 
USB hub 100. 

10 FIG, 3 is a schematic block diagram illustrating one 
embodiment of a USB hub having a plurality of input power 
sources in accordance with the present invention. 

As shown in FIG. 3, the USB hub 400 has a plurality of 
input power sources and is provided with both bus power 

15 Vbus inputted through an upstream cable via the power 
source interface 421, and self-power Vself generated by a 
local power source unit 300. 

Other parts of this arrangement are the same as that of the 

2Q self-power USB hub 200 shown in FIG. 2. Accordingly, an 
explanation therefor is omitted, and operation of the present 
invention as seen in FIG. 3 will now be described. 

As shown in FIG. 3, as to the USB power source unit 420, 
bus power Vbus is applied to a regulator 422 and a current 

25 limit circuit 423 through the power source interface 421, 
while self-power Vself generated by the local power source 
unit 300 is directly applied to the regulator 422 and the 
current limit circuit 423. 

That is, the power source interface 421 is placed between 

30 an input terminal of the upstream bus power Vbus and that 
of the self-power Vself. 

With this construction, it is required that the bus power 
Vbus not experience a voltage step-down while it flows 
through the power source interface 421. At the same time, 

35 the self-power Vself should not flow into the upstream cable, 
i In this respect, whether or not the self-power Vself is 
provided is determined by the user's connecting an addi- 
tional power source cable to the USB hub. 
FIG. 4 is a circuit diagram illustrating one embodiment of 

40 power source interface of FIG. 3. The power source interface 
421 includes: a common base transistor Ql circuit which is 
a power source transmitting device for transmitting the bus 
power Vbus to the output terminal without additional volt- 
age step-down; and diode Dl which is a device for prevent- 

45 ing a reverse -current so that the self-power Vself does not 
flow to the upstream cable (the path of the bus power Vbus). 
The diode Dl is connected between an emitter terminal, 
which is an input terminal of the common base transistor Ql, 
and a base terminal thereof. 

Detailed construction of the power source interface 421 is 
as shown in FIG. 4, in which the bus power Vbus is supplied 
to the emitter of the PNP-type transistor Ql and, at the same 
time, is also supplied to the base terminal through the 

55 reverse-current prevention diode Dl (connected in a positive 
direction) and the bias resistance Rl. The junction between 
the bias resistance Rl and the base terminal is grounded 
through resistance R2. The collector terminal of the transis- 
tor Ql is commonly connected to the self-power Vself input 

60 terminal from local power source unit 300, to the input of 
regulator 422, and to the input of current limit circuit 423. 

Operation of the USB hub 400 having input power 
sources in accordance with the present invention will now be 
described. 

65 First, when only the bus power Vbus is supplied to the 
USB hub 400 through the USB cable, transistor Ql is turned 
on as current flows to the base of the transistor Ql by means 
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of the voltage distributed by the two resistances Rl aod R2. 
Accordingly, the bus power Vbus is applied to the down- 
stream port through the regulator 422 and the current limit 
circuit 423. At this point, since there is little voltage step- 
down between the emitter and the collector of the transistor 5 
Ql, the voltage Vhub applied to the regulator 422 and the 
current limit circuit 423 reflects the voltage of the bus power 
Vbus. In this respect, the normal voltage is 5V. 

Second, when self-power Vself and bus power Vbus are 
both to be supplied by connecting an additional cable, since 1Q 
the voltage of the collector of the transistor Ql becomes 
higher than the voltage of the base, current does not flow to 
the base terminal. That is, the transistor Ql is in a state of 
'OFF*. Thus, the voltage Vhub applied to the regulator 422 
and the current limit circuit 423 is self -power from local 
power source unit 300, not bus power Vbus. 15 

As a result, based on selection of the cable for self-power 
by the user, either bus power Vbus or self-power Vself is 
supplied to the USB hub. Except for the above-described 
cases, the case wherein only the self-power Vself is supplied 
by an additional power source cable is meaningless. The 20 
reason is that the bus power Vbus is an applied power source 
which is included in the USB cable, that is, a communication 
cable of the USB hub and the main body of the personal 
computer. Thus, the fact that the bus power Vbus is not 
applied signifies that the USB hub is not able to communi- 25 
cate with the main body of the personal computer. 

As thus described, in the present invention, the USB hub 
has a plurality of input power sources. A circuit is con- 
structed so that the user can select bus power or self-power 
as to the power source of the USB hub depending on the 30 
user's necessity. As a result, it is not necessary for the user 
to purchase a bus power USB hub or a self -power USB hub 
separately. The user who employs the present invention can 
easily select a power source supply method which fits his use 
by simply adding a power source cable for self-power. 35 

Although the preferred embodiment of the present inven- 
tion has been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as recited in the 40 
accompanying claims. 

What is claimed is: 

1. A universal serial bus (USB) hub having a plurality of 
input power sources including a power source connected 
through an upstream cable and a local power source unit, 45 
wherein power from said plurality of input power sources is 
selectively used as internal consumption power of the USB 
hub and as power distributed to satisfy at least one USB 
function through at least one downstream port; 

wherein said USB hub includes a hub controller and a 50 
power source interface for receiving as inputs both bus 
power provided through the upstream cable and self- 
power generated by said local power source unit, and 
wherein the self-power is supplied to and used be the 
USB hub controller when the user connects an addi- 55 
tional power source cable to the USB hub, and wherein 
the bus power is supplied to and used by the USB hub 
controller when the user does not connect the additional 
power source cable to the USB hub. 

2. The USB hub as claimed in claim 1, wherein the power 60 
source interface is disposed between the upstream cable and 
the local power source unit. 

3. The USB hub as claimed in claim 2, wherein the power 
source interface includes: 

power source transmitting means for transmitting the bus 65 
power to an output terminal without additional voltage 
step-down; and 
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reverse-current preventing means for preventing self- 
power from flowing to the upstream cable. 

4. The USB hub as claimed in claim 3, wherein said 
power source transmitting means comprises a common base 
transistor circuit including an emitter terminal and a base 
terminal, and wherein said reverse-current preventing means 
is connected between the emitter terminal and the base 
terminal. 

5. The USB hub as claimed in claim 4, wherein said 
reverse -current preventing means comprises a diode. 

6. The USB hub as claimed in claim 4, wherein the bus 
power is supplied to the emitter terminal, and is supplied to 
the base terminal through the reverse-current preventing 
means and a bias resistance; and 

wherein a junction between the bias resistance and the 
base terminal is grounded through a further resistance, 
and the transistor has a collector terminal connected to 
the local power source unit and to said at least one 
downstream port. 

7. The USB hub as claimed in claim 6, wherein said at 
least one downstream port includes a current limit circuit 
having an input connected to the collector terminal and an 
output connected to at least one downstream bus. 

8. The USB hub as claimed in claim 7, wherein the 
collector terminal is connected to an input of a regulator 
which has an output for performing at least one internal 
function. 

9. The USB hub as claimed in claim 6, wherein the 
collector terminal is connected to an input of a regulator 
which has an output for performing at least one internal 
function. 

10. A universal serial bus (USB) hub for selectively 
utilizing power from an upstream bus and a local power 
source, said USB hub comprising: 

power source interface means connected to the upstream 
bus for receiving the power therefrom, and for provid- 
ing a power output; and 
current limiting means connected to the local power 
source for receiving the power therefrom, and con- 
nected to the power source interface means for receiv- 
ing the power output therefrom, said current limiting 
means providing a current limited output; 
wherein the power output of said power source interface 
means is used to execute internal functions of the USB 
hub, and the current limited output of said current 
limiting means is provided to a downstream bus to 
control external functions. 

11. The USB hub as claimed in claim 10, wherein 
self-power is supplied to the USB hub in dependence on a 
user connecting a power source cable from the local power 
source to the USB hub. 

12. The USB hub as claimed in claim 10, wherein said 
power source interface means is disposed between the 
upstream bus and the local power source. 

13. The USB hub as claimed in claim 12, wherein said 
power source interface means includes: 

a power source transmitter for transmitting the bus power 
to an output terminal without additional voltage step- 
down; and 

a reverse -current prevention device for preventing self- 
power from the local power source from flowing to the 
upstream bus. 

14. Hie USB hub as claimed in claim 13, wherein said 
power source transmitter comprises a common base transis- 
tor circuit including an emitter terminal and a base terminal, 
and wherein the reverse -current prevention device is con- 
nected between the emitter terminal and the base terminal. 
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15. The USB hub as claimed in claim 14, wherein the wherein the power source interface includes: 
reverse-current prevention device comprises a diode. power source transmitting means for transmitting the 

16. The USB hub as claimed in claim 14, wherein the bus bus power to an output terminal without additional 
power is supplied to the emitter terminal, and is supplied to voltage step-down- and 

the base terminal through the reverse-current prevention 5 rever se<urrent preventing means for preventing self- 

device and a bias resistance; and f n . , tL 4 .1 

power from flowing to the upstream cable, 

wherein a junction between the bias resistance and the 21 ^ USB hub n daimed ^ cWm 20 wberein sajd 

base terminal is grounded through a further resistance, . . , 

and the transistor has a coUector terminal connected to P ower « ^"f™«™S means comprises a common base 

the local power source unit and to at least one of said 10 transistor circuit including an emitter terminal and a base 

current limiting means and a regulator. terminal, and wherein said reverse-current preventing means 

17. The USB hub as claimed in claim 16, wherein said 15 connected between the emitter terminal and the base 
current limiting means has an input connected to the col- terminal. 

lector terminal and an output connected to at least one 22. The USB hub as claimed in claim 21, wherein said 

downstream bus. 15 reverse-current preventing means comprises a diode. 

18. The USB hub as claimed in claim 17, wherein the 23. The USB hub as claimed in claim 21, wherein the bus 
collector terminal is connected to an input of said regulator, power ^ supplied to the emitter terminal, and is supplied to 
and said regulator has an output for performing at least one the base terminal through the reverse -current preventing 
internal function. means and a bias resislance; and 

19. The USB hub as claimed in claim 16, wherein the 20 , , , . 

collector terminal is connected to an input of said regulator, wh i erem a J unctl p n between the bias resistance and the 

and said regulator has an output for performing at least one base termmal 15 gn>™>ed through a further resistance, 

internal function m ^ trans i stor nas a collector terminal connected to 

20. Auniversal serial bus (USB) hub having a plurality of the local P° wer s°wcs unit and to said at least one 
input power sources including a power source connected 25 downstream port. 

through an upstream cable and a local power source unit, 24. The USB hub as claimed in claim 23, wherein said at 

wherein power from said plurality of input power sources is least one downstream port includes a current limit circuit 

selectively used as internal consumption power of the USB having an input connected to the collector terminal and an 

hub and as power distributed to satisfy at least one USB output connected to at least one downstream bus. 

function through at least one downstream port; 30 25. The USB hub as claimed in claim 24, wherein the 

wherein said USB hub includes a power source interface collector terminal is connected to an input of a regulator 

for inputting both bus power provided through the which has an output for performing at least one internal 

upstream cable and self-power generated by said local function. 

power source unit, and wherein the self-power is sup- 26. The USB hub as claimed in claim 23, wherein the 

plied to the USB hub in dependence on the user 35 collector terminal is connected to an input of a regulator 

connecting an additional power source cable to the which has an output for performing at least one internal 

USB hub; function, 
wherein the power source interface is disposed between 

the upstream cable and the local power source unit; and ***** 
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(57) ABSTRACT 

A wiring hub for a retail terminal system provides an 
interface between a main terminal of the retail terminal 
system and a plurality of peripherals associated with the 
retail terminal system, such as an input device, a scanner, a 
printer, and a customer display. The wiring hub provides a 
centralized chassis containing a plethora of connectors for 
power distribution to each peripheral and the main unit/ 
terminal and for communication between each peripheral 
and the main terminal. Each peripheral includes a single 
cable having integrated power and communications wiring 
that attaches to appropriate connectors of the wiring hub. 
The wiring hub is coupled to a source of electricity and 
includes appropriate electricity routing and conversion for 
AC and DC peripherals/components. The main terminal is 
coupled to the wiring hub via one or two cables carrying 
power wiring, network wiring, and communication wiring. 
The wiring hub also provides a network connection for the 
main terminal. Additionally, the wiring hub includes a 
plurality of various protocol ports and a protocol converter 
and communications hub for allowing communications 
between the plurality of peripherals and the main terminal 
regardless of the communications protocol used by either 
one. The present invention improves installation and servic- 
ing of a retail terminal system. In addition, the present 
invention provides a consolidation of cabling. 

1 Claim, 3 Drawing Sheets 
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WIRING HUB FOR A RETAIL TERMINAL 

FIELD OF THE INVENTION 

The present invention relates to retail terminal systems 
and, more particularly, to a wiring hub for retail terminal 
systems. 

DESCRIPTION OF THE PRIOR ART 

Electronic systems known as point-of-sale (POS) retail 
terminals are used extensively in retail businesses for con- 
summating the purchase of goods and/or services by a 
consumer. Various types of POS retail terminals are in use 
such as check-out stations and kiosks, both self-service and 
clerk/operator assisted. These POS retail terminals are 
essentially functionally and structurally identical. In FIG. 1 
there is shown a prior art POS retail terminal system 
generally designated 10. The prior art POS retail terminal 
system 10 as shown in FIG. 1 is exemplary of prior art POS 
retail terminal systems in general in order to explain the 
current state of retail terminal system configuration. 

The retail terminal system 10 includes a main processing 
unit/terminal 12 that is coupled to a source of electricity via 
a power cord 44 and to a network, such as a local area 
network (LAN), wide area network (WAN), or the like (not 
shown), via a network cable 46. A display 13 may be 
optionally provided as well as an input device 17 (i.e. a 
keyboard). The retail terminal system 10 also typically 
includes a POS keyboard 14 to allow alphanumeric input to 
the main processing unit/terminal 12 via a keyboard com- 
munication cable 16. The keyboard communication cable 16 
is coupled to and in communication with the main process- 
ing unit/terminal 12 via a suitable keyboard connector (not 
shown) associated with the main processing unit/terminal 
12. A customer display 18 is also typically provided to allow 
the display of data/information to the customer during the 
particular transaction. Such data/information for the display 
18 is received from the main processing unit/terminal 12 via 
a display communication/data cable 20. The display com- 
munication cable 20 is coupled to and in communication 
with the main processing unit/terminal 12 via a suitable 
display connector (not shown) associated with the main 
processing unit/terminal 12. The keyboard cable 16 and the 
display cable 20 each comprise a plurality (bundle) of 
separate wires surrounded by a fairly inflexible sheath. 

The retail terminal system 10 may further include a 
scanner 26 to read bar codes such as universal product code 
(UPC) labels and other scan-readable coding from various 
products/merchandise being purchased, coupons, and the 
like. The scanner is coupled to and in communication with 
the main processing unit/terminal 12 via a scanner commu- 
nication cable 28. The scanner communication cable 28 is 
connected to the main processing unit/terminal 12 via a 
scanner connector (not shown). The scanner 26 further 
includes a scanner power cord 30 adapted to be coupled to 
an electricity outlet (not shown) for supplying electricity to 
the scanner 26. 

The retail terminal 10 still further may include a POS 
printer 32 that is operable to print receipts and or the like. 
The POS printer 32 is coupled to and in communication with 
the main processing unit/terminal 12 via a POS printer 
communication cable 34. The POS printer communication 
cable 34 is coupled to the main processing unit/terminal 12 
via a POS printer connector (not shown). The POS printer 32 
further includes a POS printer power cord 36 adapted to be 
coupled to an electricity outlet (not shown) for supplying 
electricity to the POS printer 32. 
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The retail terminal 10 even further may include a coupon 
printer 38 that is operable to print coupons and or the like. 
The coupon printer 38 is coupled to and in communication 
with the main processing unit/terminal 12 via a coupon 

5 printer communication cable 40. The coupon printer com- 
munication cable 40 is coupled to the main processing 
unit/terminal 12 via a coupon printer connector (not shown). 
The coupon printer 38 further includes a coupon printer 
power cord 42 adapted to be coupled to an electricity outlet 

10 (not shown) for supplying electricity to the coupon printer 
38. 

The various communication cables each comprise a plu- 
rality (bundle) of separate wires surrounded by a fairly 
inflexible sheath. The various power cords are standard 

J5 power cords. It is evident from the foregoing that the prior 
art retail terminal system 10 includes a plethora of cords and 
cables that must be routed from the various peripherals to the 
main processing unit/terminal 12. As well, the main pro- 
cessing unit/terminal 12 includes various cables and/or 

20 cords. 

A challenge facing users of retail terminal systems such as 
that shown in FIG. 1, is the tremendous amount of wiring 
that must be routed and attached between the main process- 
ing unit/terminal 12 and the various peripherals. In addition, 

25 it is necessary to separately route the power cords of each 
peripheral to an electricity outlet. Thus, in typical retail 
terminal systems there are a number of wires/cables to route, 
attach, and then try to conceal from the customer due to 
appearances and safety concerns. Retailers prefer to hide 

30 cabling both to improve the appearance of the premises, to 
prevent tampering or inadvertent damage, and/or safety 
concerns. 

In current typical retail terminal systems, as shown in 
FIG. 1, virtually all of the cables terminate at the main 

35 processing unit/terminal where there are many I/O 
connectors, power jacks, and expansion slots. With the 
compact design of most modern checkout stands or retail 
furniture, it can be very difficult to route the many cables 
from their respective peripheral to the main processing 
unit/terminal as they must often pass through small mounts, 
hard to reach holes and crevices, and then be plugged into 
cramped connector panels — often in the most inaccessible 
area of the main processing unit/terminal. 

4S Further complicating the wiring is the fact that many of 
the electronics of the terminal are now integrated with the 
main display unit. Instead of routing cables to an electronics 
box which is located on or in a counter top, all of these 
cables must be routed to a display, which is often elevated 

50 and/or in plain view of the customer. 

It is thus desirable to minimize the amount of wiring 
between various peripherals and a main unit of a retail 
terminal system. 

It is also desirable to consolidate the wiring between 

55 various peripherals and a main unit of a retail terminal 
system. 

SUMMARY OF THE INVENTION 

The present invention is a wiring hub for a retail terminal 
60 system that provides an interface between a main terminal of 
the retail terminal system and a plurality of associated 
peripherals such that the amount of wiring necessary 
between the main terminal and the plurality of peripherals is 
reduced. The wiring hub includes a plethora of power and 
65 communication ports for both the main terminal and the 
plurality of peripherals. A network connection is also pro- 
vided for the main terminal. 
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The wiring hub is coupled to a source of electricity and 
includes circuitry to distribute the electricity in the same 
form as received and/or in a converted form suitable for use 
by the plurality of peripherals. Also included is circuitry for 
converting communication protocols of the plurality of 
peripherals to a communication protocol utilized by the 
main terminal. The main terminal is coupled to the wiring 
hub via one or two cables carrying power, peripheral com- 
munications and network data. Each peripheral includes a 
single cable supporting communication and power, if nec- 
essary. The present invention is thus a self-contained enclo- 
sure providing a plethora of functions, and is specifically 
provided for retail or self-service terminals. 

In one form, the present invention is a retail terminal 
system having a main unit, a plurality of peripherals, and a 
wiring hub. The wiring hub includes a variety of features 
including a chassis carrying a plurality of AC electricity 
outlets and in communication with a source of AC electric- 
ity. A power supply, in communication with the source of AC 
electricity, is adapted to provide DC electricity. The DC 
electricity is supplied to a plurality of DC outlets carried by 
the chassis. A network port is provided that is in commu- 
nication with an external network. A bus port and a plurality 
of communication ports in communication with the bus port 
is also provided. The main unit further includes a network 
interface coupled to and in communication with the network 
port, a bus interface coupled to and in communication with 
the bus port, and a power cord in communication with the 
source of AC electricity via the wiring hub. Each one of the 
plurality of peripherals has an integrated cable coupled to 
one of the plurality of AC electricity outlets and the plurality 
of DC electricity outlets to provide electricity from the 
particular AC or DC outlet to the respective peripheral, and 
coupled to one of the communication ports to provide 
communication between the main unit and the respective 
peripheral. 

In another form, the present invention is a wiring hub for 
a retail terminal system having a main unit and a plurality of 
peripherals with the main unit adapted to be in communi- 
cation with the plurality of peripherals. The wiring hub 
includes a variety of components including a chassis, a 
plurality of AC electricity outlets carried by the chassis and 
in communication with a source of AC electricity, a power 
supply in communication with the source of AC electricity 
and adapted to provide DC electricity, and a plurality of DC 
electricity outlets carried by the chassis and in communica- 
tion with the power supply. The wiring hub further includes 
a network port in communication with an external network 
and adapted to be coupled to the main unit, a bus port 
adapted to be coupled to the main unit, a plurality of 
communication ports in communication with the bus port 
and adapted to be coupled respectively to the plurality of 
peripherals. A communication hub is interposed between at 
least some of the plurality of communication ports and the 
bus port. 

In yet another form, the present invention is a method of 
coupling a plurality of peripherals to a main unit of a retail 
terminal system for communication therewith. The method 
includes various steps including coupling a communication 
line from each peripheral to a communication port of a 
wiring hub with each communication port configured to 
support a communication protocol of the respective periph- 
eral. A communication bus is coupled from the main unit to 
a bus port of the wiring hub with the bus port configured to 
support a communication protocol of the communication 
bus. A communication protocol hub is provided in the wiring 
hub between the bus port and those communication ports 
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that are configured for the same communication protocol as 
the bus port to permit communication between the bus port 
and the peripheral coupled to the communication port and 
utilizing the same communication protocol as the bus port. 

5 A further step is providing a protocol converter in the wiring 
hub between the bus port and those communication ports 
that are configured for a different communication protocol 
than the communication protocol of the bus port to permit 
communication between the bus port and the peripheral 

10 coupled to the communication port and utilizing the different 
communication protocol than the communication protocol 
of the bus port. 

The present invention provides for the relocation of at 
least a majority of wiring from components and/or periph- 

15 era Is to a retail terminal to a more convenient position. This 
improves installation and servicing of a retail terminal 
system. In addition, the present invention provides a con- 
solidation of cabling. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features and advantages 
of this invention, and the manner of attaining them, will 
become more apparent and the invention will be better 
understood by reference to the following description of an 
25 embodiment of the invention taken in conjunction with the 
accompanying drawings, wherein: 

FIG. 1 is a diagrammatic representation of a prior art retail 
terminal system; 
3Q FIG. 2 is a diagrammatic representation of a retail termi- 
nal system having a wiring hub in accordance with the 
inventive principles set forth herein; and 

FIG. 3 is an enlarged schematic diagram of the wiring hub 
of FIG. 2. 

35 Corresponding reference characters indicate correspond- 
ing parts throughout the several views. The exemplification 
set forth herein illustrates a preferred embodiment of the 
invention, in one form, and such exemplification is not to be 
construed as limiting the scope of the invention in any 

40 manner. 

DETAILED DESCRIPTION 

With reference to FIG. 2, there is depicted a representa- 
tion of a retail terminal system, generally designated 50, in 

45 which the present invention is used. It should be initially 
appreciated that the retail terminal system 50 depicted in 
FIG. 2 and described herein is exemplary of any type and/or 
style of retail terminal system in which the present invention 
may be used. The retail terminal system 50 includes a main 

50 unit or terminal 52 and a plurality of peripherals generally 
designated 60. 

The main unit 52 includes a processing unit 54 that has 
circuitry and/or logic, including memory and instructions, 
appropriate to operate the retail terminal system 50 and 

55 perform various retail terminal functions as are known in the 
art. The main unit 52 may or may not include a main unit 
display 53 of any type, as well as an input device 55 such as 
a keyboard (as shown), mouse, or the like. If the retail 
terminal is so equipped, the input device 55 and display 53 

60 are coupled to and in communication with the main unit 52 
as is known in the art, and may be used to perform 
diagnostics on the main unit 52, install and/or remove 
programs from the main unit 52, and/or perform other 
functions. It should be appreciated that the input device 55 

65 and display 53 are optional for the main unit 52. 

In accordance with an aspect of the present invention, the 
main unit 52 is coupled to and/or in communication with a 
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retail terminal wiring hub 100 (hereinafter "wiring hub"). plug on one end to be coupled to the power port and the 
The wiring hub 100 is adapted/operable to provide power data/communication port of the cash drawer 70, and a 
(i.e. electricity) to the main unit 52, provide a network suitable connector and plug on another end to be coupled to 
connection to the main unit 52, and provide a data/ a power port and a data communication port of the wiring 
communications bus to and from the main unit 52. Electric- 5 hub 100. A coupon printer 74 includes a single power/data/ 
ity supplied through the wiring hub 100 (obtained via a communication integrated cable 76. The cable 76 includes a 
power cord 102 coupled to a source of electricity, not suitable connector and plug on one end to be coupled to the 
shown) is utilized in part by the main unit 52 in order to run power port and the data/communication port of the coupon 
itself and operate any components associated therewith. The printer 74, and a suitable connector and plug on another end 
network connection allows the main unit 52 to communicate 30 10 be coupled to a power port and a data communication port 
and/or exchange data with other devices coupled to the of the wiring hub 100. A POS printer 78 includes a single 
network such as additional/other retail terminals and/or power/data/communication integrated cable 80- The cable 
servers. The network may be a local area network (LAN), a 6 8 includes a suitable connector and plug on one end to be 
wide area network (WAN), or any other network type and/or coupled to the power port and the data/communication port 
configuration. For networking capabilities, the main unit 52 15 of l h e p O s printer 78, and a suitable connector and plug on 
includes a network interface (not shown), such as a network another end to be coupled to a power port and a data 
card. The data/communications bus provided by the wiring communication port of the wiring hub 100. A customer 
hub 100 and discussed further below, allows the main unit display 82 includes a single power/data/communication 
52 to accept and communicate between the plurality of integrated cable 84. The cable 84 includes a suitable con- 
peripherals 60. For such communication/data exchange, the 2 o nector and P lu 8 on one end to ^ coupled to the power port 
main unit 52 has a connector/port appropriate for the par- aad the data/communication port of the display 82, and a 
ticular bus configuration/protocol utilized, as well as appro- suitable connector and plug on another end to be coupled to 
priate internal structure/circuitry for the bus. In one form, a power port and a data communication port of the wiring 
the bus structure/protocol may be a universal serial bus hub 11 should be appreciated that peripherals other than 
(USB) structure. In another form, the bus structure/protocol 2 5 lnose shown mav be utilized and supported by the wiring 
may be an IEEE- 1394 (i.e. "Firewire") structure. It should nub 100 if needed by the retail terminal system. As well, 
be appreciated that other bus structures/protocols may be some °f the peripherals shown may not be included in a 
used. Hereinafter, however, the USB structure/protocol will retail terminal system. 

be used as the bus structure/protocol. Each peripheral of the plurality of peripherals 60 thus 
In FIG. 2, the main unit 52 is coupled to and in commu- 30 deludes a single, integrated wiring cord/cable that contains 
nication with the wiring hub 100 for power and LAN appropriate and sufficient wire to provide power (if 
capabilities via a power and LAN cable or line 90. The main necessary) to the peripheral as distributed by the wiring hub 
unit 52 is also coupled to and in communication with the 100, and to provide data/communications through the wiring 
wiring hub 100 for data/communication exchange between nub 100 10 and from lne relail terminal 52. The various 
the main unit 52 and the plurality of peripherals 60 via a bus 35 cables 64, 68, 72, 76, 80, and 84 also terminate in appro- 
interface line 94, here labeled a USB interface line. In order P™te connectors and/or plugs to interface with the various 
for such communication/data exchange to take place ports and/or outlets of the wiring hub 100. The wiring hub 
between the main unit 52 and the plurality of peripherals 60 100 is thus interposed and/or provides an interface between 
through the wiring hub 100, the wiring hub 100 includes the main unit 52 and the plurality of peripherals 60. 
appropriate bus circuitry, protocol conversion circuitry/ 40 With additional reference to FIG. 3 there is shown the 
logic, and communication/data ports coupled thereto, as wiring hub 100 in greater detail. The wiring hub 100 has a 
explained below. The wiring hub 100 is coupled to a source chassis, body, or housing 110 made of a material suitable for 
of electricity (i.e. AC power) via a power cord 102 and is the present application. For those peripherals of the plurality 
coupled to a network via a network cable 104 and appro- of peripherals that require 110V AC, the wiring hub 100 
priate circuitry. 45 includes 110V AC outputs/outlets, of which three such 
Each one of the plurality of peripherals 60 is in turn outlcts 120 » 122 » ^ 124 shown. The 110V outlets 120, 
coupled to the wiring hub 100 such that the wiring hub 100 1 22 » and 124 are in communication with the incoming 110V 
provides power to each connected peripheral. The wiring AC input via a line 118 coupled to the power cord 102. The 
hub 100 also provides data/communications from the par- 110V outlets 120, 122, and 124 are preferably standard type 
ticular peripheral to the main unit 52 and vice versa. In 50 H0V AC outlets. 

accordance with an aspect of the present invention, each The chassis 110 also includes power supply circuitry 112 

peripheral of the plurality of peripherals 60 associated with sufficient and appropriate to accept incoming 110 V AC 

the relail terminal system 50 is in communication with the electricity via the power cord 102 and convert it to DC 

wiring hub via a single cable that integrates power and electricity. While the incoming 110 AC voltage may be 

data/communication. In particular, a POS keyboard (data 55 converted into any DC voltage, the wiring hub 100 in FIG. 

entry device) 62 includes a single power/data/ 3 is shown having three 5/12 volt outlets 130, 132, and 134. 

communication integrated cable 64 that is appropriately Each 5/1 2V DC outlet 130, 132, and 134 is coupled to the 

connected to the keyboard 62 and is connected to the wiring power supply 112 via line 128. The 5/12V DC outlets 130, 

hub 100 via a suitable connector. A scanner 66 includes a 132, and 134 are DC type outlets. It should be appreciated 

single power/data/communication integrated cable 68. The 60 that other or additional DC voltage outputs may be provided 

cable 68 includes a suitable connector and plug on one end depending on the needs of various peripherals of the plu- 

to be coupled to the power port and the data/communication rality of peripherals 60. The cables associated with the 

port of the scanner 66, and a suitable connector and plug on various peripherals have the necessary plugs to mate with 

another end to be coupled to a power port and a data the AC or DC outlcts. 

communication port of the wiring hub 100. A cash drawer 70 65 The power supply 112 also provides electricity to the 

includes a single power/data/communication integrated main unit/terminal 52 via line 138. The line 138 is integral 

cable 72. The cable 72 includes a suitable connector and with the cable 90 when external to the chassis 110. It should 
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be appreciated that the two cables 90 and 94 shown in FIG. 
2 may be integrated into a single cable as represented by the 
double arrow indicated as cables 90 and 94 in FIG. 3. As 
well, it should be appreciated that the cabling (power and 
data) from each of the plurality of peripherals 60 can either 
be a common cable or separate cables for data and power, 
regardless of what is shown in the figures. In the case of a 
common cable would have "split ends" or separate connec- 
tors terminating from the common cable end for attachment 
to different connection points. 

The wiring hub 100 also includes appropriate and suffi- 
cient circuitry/logic for a protocol conversion and a USB 
hub interface 114 that is in communication with the main 
unit/terminal 52 via an internal bus line 136 and the USB bus 
cable 94, The main unit/terminal 52 is preferably equipped 
with USB ports and appropriate circuitry/logic to utilize the 
USB protocol as indicated above. The protocol conversion 
and USB hub interface 114 provides a USB hub to various 
USB ports, here USB port 140 (i.e. USB port #1) via bus line 
141 and USB port 142 (i.e. USB port #2) via bus line 143. 
Of those peripherals of the plurality of peripherals 60 that 
utilize the USB protocol, their cable includes an appropriate 
USB connector to be coupled to one of the USB ports 140 
or 142. 

Of those peripherals of the plurality of peripherals 60 that 
communicate via another type of protocol, the protocol 
conversion and USB hub interface 114 includes appropriate 
and sufficient circuitry/logic to convert the USB protocol to 
another communications protocol and/or vice versa for 
two-way communication between the particular peripheral 
and the main unit 52. In FIG. 3, the wiring hub 100 is 
configured such that the other communications protocol is 
an RS-232 protocol and thus RS-232 ports 150 (i.e. RS-232 
port #1), 152 (i.e. RS-232 port #2), 154 (i.e. RS-232 port #3), 
and 154 (i.e. RS-232 port #4) are provided in the chassis 110. 
It should be appreciated that other communications proto- 
cols may be provided, such as RS-485, Centronics/Parallel, 
or the like, either in addition to the RS-232 ports or in place 
thereof, such that any combination may be provided. Pro- 
prietary connections/protocols may also be provided by the 
wiring hub. Of course, the protocol conversion and USB hub 
114 would have the appropriate circuitry/logic to perform 
the necessary conversions) for two-way communication 
between the particular peripheral and the main unit 52, as 
well as provide the necessary ports/connectors. 

It should be appreciated that the number of 110V AC 
outlets, 5/12 V DC outlets, USB ports, and RS-232 ports 
shown in FIG. 3 is only exemplary. There may be more or 
less of each outlet and/or port. As well, the voltage and 
current type of the various electrical outlets may differ 
according to the requirements of the various peripherals. 
Additionally, the number and type of ports, and subse- 
quently the protocol conversion and hub module 114, may 
differ according to the requirements of the various periph- 
erals and/or of the main unit 52. 

The wiring hub 100 also includes a network port 104 that 
is in communication with the cable 90 via an internal line 
106, such that the network wiring (via cable 90) from the 
main unit 52 provides communication with the network 
wiring. 

Operation 

The wiring hub 100 is utilized for retail terminal systems 
in the following manner. The wiring hub 100 may be located 
in any place between the main unit/terminal 52 and the 
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plurality of peripherals 60, such as underneath the counter of 
the main unit/terminal 52 or mounted thereto. A single 
power, LAN, and USB (network) cable/wires, or a power 
and LAN cable/wires, and a USB (network) cable /wire, 

5 from the wiring hub 100 is connected to the appropriate 
ports/connections of the main unit/terminal 52. These cables 
have relatively small and flexible wires and as such may be 
easily routed through a checkstand and/or mounts support- 
ing the main unit/terminal 52. The peripherals are then 

10 located as necessary. The single cable from each peripheral 
is routed to the wiring hub 100. In this manner, virtually of 
the cabling/wiring is relocated to more convenient locations, 
out of sight of the consumer. This allows easier installation 

15 and servicing of the peripherals. 

While this invention has been described as having a 
preferred design and/or configuration, the present invention 
can be further modified within the spirit and scope of this 
disclosure. This application is therefore intended to cover 

20 any variations, uses, or adaptations of the invention using its 
general principles. Further, this application is intended to 
cover such departures from the present disclosure as come 
within known or customary practice in the art to which this 

25 invention pertains and which fall within the limits of the 
appended claims. 

What is claimed is: 

1. A retail terminal system comprising: 

a retail terminal suitable for location at a checkout 
30 counter; 

a plurality of retail peripherals that are suitable for loca- 
tion at the checkout counter; and 
a hub suitable for location at the checkout counter for 
35 consolidating power and data wires between the retail 
peripherals and the retail terminal, for consolidating 
power outlets for the retail peripherals and the retail 
terminal, and thereby improving the safety and appear- 
ance of the retail terminal system, wherein the hub 
40 includes 
a chassis; 

a plurality of AC electricity outlets carried by said 
chassis and in communication with a source of AC 
electricity for providing power to the retail terminal 
45 and a first group of the retail peripherals; 

a power supply in communication with the source of 
AC electricity for providing power to a power con- 
nector of said retail terminal and adapted to provide 
DC electricity; 

50 a plurality of DC electricity outlets carried by said 
chassis and in communication with said power sup- 
ply for providing power to a second group of the 
retail peripherals; 
a universal serial bus (USB) hub within the chassis for 

55 converting non-USB serial data signals to USB 

signals, including 

a plurality of communication ports for connection to 

the retail peripherals; and 
a USB hub port for connection to a USB interface in 
60 said retail terminal; 

a first network port in communication with an external 

retail network; and 
a second network port in communication with a net- 
work interface in the retail terminal; 
65 wherein each one of said plurality of retail peripherals has 
a first integrated cable which is coupled between one of 
said plurality of AC electricity outlets or said plurality 
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of DC electricity outlets and one of said communica- 
tion ports; and 
wherein said bub has a second integrated cable coupled 
between the second network port and the network 
interface of said retail terminal, coupled between the 



Bl 
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USB hub port and the USB interface of said retail 
terminal, and coupled between said power supply and 
said power connector of said retail terminal. 

* * * * + 
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